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AEOS MANUFACTURING PROCESS

After Hot Rolling, the 
steel goes through 
quenching and self-
tempering (QST).  
This is different than 
Q&T Steel production.

Finish Mi

Four QST Modules In-Line 
After Finish Mill Stand

~75’Hot Saws Rolling Direction

Source: Danielli
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AEOS QUENCH AND SELF-TEMPER

The Two Distinct Microstructures

Tempered Martensite at surface Ferrite & Pearlite (similar to A992) at center
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AEOS EXAMPLE MTR

Low CE and Pcm is maintained through more restrictive chemistry
Note that the STT is unique to AEOS
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BENEFITS OF AEOS FABRICATION

Pre-Qualified in AWS D1.1: 2020 Clause 5

Table 5.3 Approved Base Metal Group III

Table 5.4 Filler Metal for Matching Strength –

Example E8018-XX AEOS Grade 65

Table 5.9 Prequalified Preheat and Interpass

Temperature – Category D w/ Low Hydrogen 

electrode

Fabricator can develop Welding Procedure 

Specification without cost of Performance 

Qualification Report (Qualifying by Testing)
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BENEFITS OF AEOS FABRICATION

REDUCED PREHEAT REQUIREMENTS
Reduction of preheat requirement can save hours 

for preparing welds both in the fabrication shop and 

in the field

Applicable when base metal temperature is above 

32°F and H8 electrodes are used

The heat input limitations of AWS D1.1 Clause 7.7 

do not apply to AEOS QST W Shapes.
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BENEFITS OF AEOS FABRICATION

Preheat Validation

AWS D1.1 Annex B Guideline for Alternative 

Methods for Determination of Preheat - Figure 

B.1 Zone Classification of Steels

With AEOS Grade 65 being in Zone I -

Cracking is unlikely unless high hydrogen or 

high restraint exist

Table B.1 and B.2 can provide assistance in 

determining minimum preheat.

Chemistry specification is more restrictive for 

AEOS than A992.
AWS D1.1 Figure B1
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OTHER AEOS FABRICATION CONSIDERATIONS

• Saw cutting costs are comparable to A992

• Drilling costs consistent with A992, may need more oil to initiate drilling

• Punching not assessed, not typically used with higher strength steel 

grades

• Torch cutting costs are consistent with A992

• Heat Straightening & Post Weld Heat Treated have a maximum 

temperature of 1100⁰F

The appropriate UT specification for W Shapes is ASTM A898.  Two 

levels of acceptance are available and the appropriate level must be 

designated in the contract documents.
Photo Credit: NASA/Kim Shiflett
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AEOS WELDABILITY 
SUMMARY:

“Your AEOS Steel Welds like Butter” 

- St. Louis Fabricator

• AEOS QST is not the same as Q&T

• Prequalified in AWS D1.1

• Lower Preheat than A992

• Uses a higher strength electrode

• Processing costs comparable to A992

• Heat Straightening & PWHT limited to 1100⁰F
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THANK YOU
NUCOR CONSTRUCTION SOLUTIONS
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